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MATERIAL4S AND METHODS
Bacterial strains and plasmids. Escherichia coli DH5a was used as a host for all DNA transformations and plasmid propagations. Plasmids pUC19 (Bethesda Research Laboratories) and pBluescript II KS -(Stratagene) were used as cloning vectors. S. marcescens 82041944 was obtained from the Schering-Plough Research Institute strain collection and was originally isolated at the Medical University of South Carolina. Strains used in the hybridization analysis were obtained between the years 1990 and 1991 and were isolated from the following countries: Argentina, Chile, France, Germany, Greece, Guatemala, Italy, Mexico, and Uruguay. These isolates included Serratia spp., Salmonella spp., Pseudomonas spp., Providencia spp., Proteus vulgaris, Proteuspenneri, Proteus mirabilis, Morganella morganii, Klebsiella spp., E. coli, Enterobacter spp., Citrobacter spp., and Acinetobacter spp.
Enzymes and biochemicals. Restriction enzymes used in this study were a MICs were determined in microdilution plates containing 0.1 ml of Mueller-Hinton broth (plus drug). Plates were inoculated at approximately 5 x 104 cells per ml and incubated at 37'C for 20 h. Abbreviations: GEN, gentamicin; TOB, tobramycin; AMIK, amikacin; ISEP, isepamicin; NET, netilmicin; 5-EPI, 5-epi-sisomicin; 2'-NET, 2'-N-ethylnetilmicin; 6'-N-ethylnetilmicin.
netilmicin, 6'-N-ethylnetilmicin, isepamicin, and 5-epi-sisomicin were prepared at Schering-Plough Research Institute (Bloomfield, N.J.).
Cloning of the aac(3)-Vb gene. Total DNA was prepared from S. marcescens 82041944 as described previously (8) . A partial Sau3A digestion was performed, and fragments were ligated to pUC19 which had been digested with BamHI. The ligation mixture was used to transform E. coli DH5a, and the resulting cell suspension was plated on Luria-Bertani agar containing ampicillin (80 ,ug/ml) and gentamicin (10 ,ug/ml).
A recombinant plasmid, pSCH201, containing a 5.9-kb insert, was obtained in this manner and used for further studies. Subcloning of the aac(3)-Vb gene was performed by Sau3A partial digestion of pSCH201 and then by size fractionation in low-melting-point agarose (Sea Plaque GTG; FMC Corp). Fragments in the range of 1 to 2 kb were ligated directly in the remelted agarose (17) HPLC analysis. Crude enzyme extracts from E. coli DH5at with and without pSCH4203 were prepared as described previously (14) . Conditions for the high-pressure liquid chromatography (HPLC) analysis have been described previously (14) .
DNA hybridizations. The conditions for filter preparation and DNA hybridizations have been described previously (15) . The aac(3)-Va probe consisted of a 514-bp SalI-ClaI fragment from pC390 (2) . A 742-bp ClaI-EcoRV fragment from pSCH4203 was used as an aac (3) (Table 1) . However, the DNA from this strain does not hybridize to the previously cloned aac(3)-Va gene (1) (data not shown). A recombinant plasmid, pSCH201, containing a 5.9-kb insert of S. marcescens DNA was isolated, which conferred an AAC(3)-V resistance profile to E. coli transformants ( Table 1 ). The resistance levels of this transformant to gentamicin (64 p,g/ml), netilmicin (32 ,ug/ml), 2'-N-ethylnetilmicin (64 ,ug/ml), and 6'-Nethylnetilmicin (256 ,ug/ml) are nearly identical to that of S. marcescens 82041944. Further subcloning resulted in plasmid pSCH4203, containing a 1.6-kb insert, which also conferred an AAC(3)-V resistance profile.
HPLC analysis. To verify that pSCH4203 encoded an (3)-N-acetyltransferase, HPLC analysis was performed on the acetylated products of sisomicin after incubation with crude E. coli extracts and acetyl coenzyme A (Fig. 1) . Figure  1A shows a typical chromatogram of sisomicin and three N-acetyl sisomicin derivatives, (2', 3, and 6'). HPLC analysis of the reaction products by using extracts prepared from E. coli containing pBluescript II KS-showed a prominent peak at 23 .77 corresponding to the unacetylated sisomicin (Fig. 1B) . There is no peak corresponding to 3-N-acetyl sisomicin. HPLC analysis was performed on the reaction products of sisomicin after incubation with extracts prepared from E. coli containing pSCH4203 (Fig. 1C) . A prominent peak corresponding to the 3-N-acetylation product of sisomicin can be seen at position 17.2, with a corresponding loss of the sisomicin peak. This result demonstrated that 3-N acetylating activity is only present in E. coli containing pSCH4203.
DNA sequence analysis. The DNA sequence of the insert present in pSCH4203 was determined. Overall the insert was 1,572 bp in length (Fig. 2) . A homology search of the cloned insert with the GenBank data base identified an open reading frame extending from nucleotide 656 to 1465, with 72% identity to the previously sequenced aac(3)-Va gene (aacC3) (1) . This suggested the possibility that this open reading frame encoded the aac(3)-Vb gene. This was further supported by the insertion of a kanamycin resistance cassette into an Eco47III site at position 1097 within this open reading frame (Fig. 2) , creating pSCH4203.K. This insertion resulted in the inability of E. coli containing pSCH4203.K to grow on LB plates containing gentamicin at 1 ,ug/ml (data not shown), whereas cells containing pSCH4203 grow well at 20 ,ug of gentamicin per ml. These results are consistent with the proposal that this open reading frame encodes the aac(3)-Vb gene as shown (Fig. 2) . ATG AAC ACG ATC GAA TCG ATC ACG GCG GAC CTG CAC GGA CTG GGC GTC CGG CCC GGC GAC 715 Met asn thr ile glu ser ile thr ala asp leu his gly leu gly val arg pro gly asp CTG ATC ATG GTC CAT GCA TCG CTG AAA GCC GTC GGC CCG GTC GAG GGA GGT GCG GCC TCG 775 leu ile met val his ala ser leu lys ala val gly pro val glu gly gly ala ala ser GTG GTG TCG GCC CTT CGC GCC GCG GTC GGG TCC GCA GGG ACC CTG ATG GGT TAT GCC TCA 835 val val ser ala leu arg ala ala val gly ser ala gly thr leu met gly tyr ala ser TGG GAC CGC TCG CCC TAT GAG GAG ACG CTG AAC GGC GCG CGG ATG GAC GAA GAA CTG CGC 895 trp asp arg ser pro tyr glu glu thr leu asn gly ala arg met asp glu glu leu arg CGC CGG TGG CCA CCC TTC GAT CTG GCC ACA TCC GGT ACC TAT CCC GGC TTC GGC CTG CTC 955 arg arg trp pro pro phe asp leu ala thr ser gly thr tyr pro gly phe gly leu leu AAC CGG TTT CTG CTT GAG GCG CCC GAC GCA CGG CGC AGC GCG CAT CCC GAC GCC TCC ATG 1015 asn arg phe leu leu glu ala pro asp ala arg arg ser ala his pro asp ala ser met GTC GCG GTC GGC CCC CTT GCC GCC ACG CTG ACA GAG CCG CAC CGG CTT GGG CAG GCG CTG 1075 val ala val gly pro leu ala ala thr leu thr glu pro his arg leu gly gln ala leu e-I4 7 T T T GGC GAA GGC TCG CCG CTG GAG CGC TTC GTC GGG CAT GGC GGA AAG GTC CTG CTT CTG GGA 1135 gly glu gly ser pro leu glu arg phe val gly his gly gly lys val leu leu leu gly (Fig. 3B) . further support that it encodes the aac (3) (Fig. 3A) . In addition, hydropathy profiles of the two proteins were remarkably similar (Fig. 3B) 
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